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Motivation

1997 Presidential call for reduction in fatal aircraft 
accidents

For more information visit 
http://wxap.grc.nasa.gov/wincomm/

Glenn Research Center

Aviation Safety and Security 
Program

Weather Information 
Communications

Transmit weather information from:
Aircraft Ground
Aircraft Aircraft
Ground Aircraft

Tropospheric Airborne  
Meteorological Data Reporting 
(TAMDAR)
AIRMET, SIGMET, Convective 
SIGMET, TFR, Graphical TFR
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Control Facility

FIS-B

ADS-B

UAT GBT

TAMDAR

ADS-B / TAMDAR

FIS-B

ADS-B / TAMDAR

TIS-B

TIS-B

TAMDAR System Overview
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Laboratory Test – FAATC Atlantic City, NJ
Test Objectives:Test Objectives:
1.1. New FunctionalityNew Functionality - system validation of data transfer functionality
2.2. Legacy ConflictsLegacy Conflicts - verify modifications to airborne and ground 

equipment did not adversely impact the operation of existing equipment.

Verify new FIS 
products are received 
and displayed properly

Verify proper reception of 
TAMDAR data by modified GBT

Modified Avionics –
Modified GBT

Verify new FIS products 
do not adversely affect 
unmodified avionics

Unmodified Avionics –
Modified GBT

Verify reception of TAMDAR data 
by unmodified GBT does not 
affect normal operation

Modified Avionics –
Unmodified GBT

Unmodified Avionics –
Unmodified GBT

New FIS-B ProductsTAMDAR Data TransferAir to/from Ground
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Laboratory Test – FAATC Atlantic City, NJ
Test Objectives:Test Objectives:
1.1. New FunctionalityNew Functionality - system validation of data transfer functionality
2.2. Legacy ConflictsLegacy Conflicts - verify modifications to airborne and ground equipment did 

not adversely impact the operation of existing equipment.

Verify proper transmission and 
reception of TAMDAR data

Modified Avionics –
Modified Avionics

Verify reception of TAMDAR data by 
unmodified avionics does not affect 
normal operation

Unmodified Avionics –
Modified Avionics

Unmodified Avionics –
Unmodified Avionics

TAMDAR Data TransferAir to Air
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Laboratory Test Setup

TAMDAR Sensor 
Emulator

UAT Transceiver
GDL 90

Avionics 
Display 

Emulator

RS-422 20 dB 
Attenuator

RS-232

GPS 
Antenna

TNC Connector

TNC Connector

DC Input
10-40 VDC

P3

P2

P1

P2

UAT GBT 40 dB 
Attenuator

GPS 
Antenna

TNC Connector

Ground

‘N’ Connector

DC Input
24 VDC

Maintenance Port

RS-232

Ground 
Interface

RJ-45

P4

RS-232

Unmodified Avionics

UAT Transceiver
GDL 90

RS-422

20 dB 
Attenuator

GPS 
Antenna

TNC Connector

TNC Connector

DC Input
10-40 VDC

P3 P1
P4

CRABS 
Test Tool 
& Data
Logger

CRABS Test Tool & Master Data Logger

Data Collection 
LAN

One-Way TapEthernet Hub

RS-422/RS-232 
Converter

Modified Avionics

Avionics 
Display

TransceiversAttenuatorsDisplay/LoggersCoaxial CableData Collection LanTAMDAR Emulator
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Avionics Display Emulator (ADE)

SoftwareSoftware: Comprehensive 
Real-time Analysis of 
Broadcast Systems (CRABS) 

Serial interface with UATSerial interface with UAT:
UAT UAT ADEADE

Uplink and Traffic Reports
ADE ADE UATUAT

User Settings

Data LoggingData Logging:
Records/PlaybackRecords/Playback raw binary 

data stream
Extracts messagesExtracts messages

(ASTERIX,UAT) into comma 
delimited files
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New FIS-B Product Uplink

Textual:Textual:
AIRMET – moderate weather notifications
SIGMET – severe weather notifications
Convective SIGMET



May 2005

Air to Air TAMDAR Transfer
Data from APL01 Modified AvionicsData from APL01 Modified Avionics

Example depicts UAT traffic 
report associated with APL02 
modified avionics
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Air to Ground TAMDAR Transfer

Data from Modified GBTData from Modified GBT:
Example depicts ADS-B report associated with APL02 Modified 
Avionics
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Laboratory Results Summary

All Air Ground test functions were verified

Verify new FIS 
products are received 
and displayed properly

Verify proper reception of 
TAMDAR data by modified GBT

Modified Avionics –
Modified GBT

Verify new FIS 
products do not 
adversely affect 
unmodified avionics

Unmodified Avionics –
Modified GBT

Verify reception of TAMDAR data 
by unmodified GBT does not 
affect normal operation

Modified Avionics –
Unmodified GBT

Unmodified Avionics –
Unmodified GBT

FIS-BTAMDAR Data TransferAir to/from Ground
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Laboratory Results Summary

All Air to Air test functions were verified

Verify proper transmission and 
reception of TAMDAR data

Modified Avionics –
Modified Avionics

Verify reception of TAMDAR data by 
unmodified avionics does not affect 
normal operation

Unmodified Avionics –
Modified Avionics

Unmodified Avionics –
Unmodified Avionics

TAMDAR Data TransferAir to Air
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Flight Check

April 14, 2005April 14, 2005
All Modified equipmentAll Modified equipment
Atlantic City UAT GBTAtlantic City UAT GBT
• Modified software
• Logged TAMDAR payload
MitreMitre UAT GBTUAT GBT
• Unmodified software
• Uplinked new FIS-B 

products,
including Graphical TFRs

Mitre
GBT

ACY GBTTIS-B 
Targets

Test FunctionsTest Functions
• Verify TAMDAR receipt at ACY GBT
• Verify new FIS-B product receipt at 

Avionics
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Playback of Flight Check

Play Movie Ext.

Playback data Playback data 
includesincludes:

•Live East 
Coast Network 
feed

•ADS-B reports 
from Modified 
ACY GBT


